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Measures of retirement that take a cohort perspective are appealing since retirement 
patterns may change, and it would be useful to have consistent measures that would 
make it possible to compare retirement patterns over time and between countries or 
regions. We propose and implement two measures. One is based on administrative 
income tax records and relates to actual cohorts; the other is based on a time-series 
of cross sectional labour force surveys and relates to pseudo-cohorts. We conclude 
that while the tax-based observations for actual cohorts provide a richer data set for 
analysis, the estimated measures of retirement and transition from work to 
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  Many measures of retirement have been proposed but no consensus has emerged 
in which one dominates the others. New measures are suggested from time to time, but 
these often draw on features that are specific to a single survey, thereby limiting their 
comparability with other measures and making comparisons with previous findings 
impossible (see Denton and Spencer, 2009, for a review). While retirement is inevitably 
a somewhat fuzzy concept, it would be useful to have consistent measures that would 
make it possible to compare retirement patterns over time and between countries or 
regions. Our purpose here is to propose and implement two measures of transition from 
work to retirement that apply to specific cohorts of workers, measures that could be 
adapted for use in jurisdictions that have suitable administrative records and on-going 
household labour force surveys. 
  Measures that take a cohort perspective are appealing since retirement patterns 
may change. Recent examples of studies with US data include Cahill, Giandrea, and 
Quinn (2006) and Coile and Gruber (2007), both of which used the Health and 
Retirement Study; both take cohort perspectives, albeit with differing indicators of 
retirement. In what follows we draw on the large Longitudinal Administrative Databank 
compiled from Canadian income tax records to derive income-based cohort-specific 
measures of retirement.
1 We draw also on time series of cross-sectional data from the 
Canadian Labour Force Survey to derive time-consistent measures of changes in labour 
force participation retirement for pseudo-cohorts. We conclude that while the 
longitudinal file may provide a better basis for understanding the changes that have 
taken place the two sources yield quite similar retirement age patterns and patterns of 




                                            
1 Other studies that have used that data base to obtain cohort measures of retirement include Tompa 
(1999) and Wannell (2007), although their measures differ from one another and from what is proposed 
here.  4 
 
Two Approaches to the Measurement of Retirement Patterns 
 
a.  Pseudo-cohort measures based on cross-sectional household survey data 
 
  We confine our attention to the population 50 and over and start by considering 
measures based on responses to Statistics Canada’s Labour Force Survey (LFS). The 
LFS is a monthly sample survey of more than 50,000 households designed to provide 
basic information about the labour force and its characteristics. It is generally similar to 
the Current Population Survey in the United States and to corresponding surveys in 
other OECD nations and elsewhere. Drawing on master files, we derive annual average 
rates of labour force participation by single years of age, separately for each sex, from 
1976 to 2006.
2 That provides us with the basis for estimating transition-to-retirement 
rates for successive pseudo-cohorts (or simply cohorts, for convenience of reference) 
and for making comparisons with annual cross-sectional rates of labour force 
participation, or period rates, as we shall call them. We find marked differences between 
the cohort and period patterns in some cases. As one example, the period age profile 
on the upper left side of Figure 1 shows the male participation profile as it was in 1976, 
from ages 52 to 72. (The rates have been indexed to 100.0 at age 52 to facilitate 
comparisons with other measures.) The cohort profile shows how participation rates 
actually evolved for those who were 52 in 1976, 53 in 1977, and so on, up to 72 in 2006. 
  Since very few people enter the labour force after age 50, the proportion no longer 
active can be interpreted as an approximation to the proportion retired; that is shown in 
the lower panel of the figure. Changes in the proportion show the age pattern of 
withdrawal from the labour force, which we interpret as the transition to retirement. It is 
evident that this transition was much more gradual for the cohort than would have been 
predicted using the 1976 period rates. The difference is most pronounced at age 62, 
where the cohort profile indicates that 40 percent of those aged 50 in 1976 had actually 
retired while the period profile (based only on 1976 data) indicates only 20 percent. Of 
                                            
2 The LFS master files were accessed in the Statistics Canada Research Data Centre at McMaster 
University. 5 
 
particular note, perhaps, is that there was no precipitous drop in participation, and 
hence no sharp increase in retirement between the ages of 64 and 65. 
  The right side of Figure 1 relates to females. The period rates that we show in this 
case are from 1996, and we compare them to the rates for the cohort aged 52 in 1996. 
The observed experience for the 1996 cohort is much shorter, extending only up to age 
62 in 2006, the last year of our data. The participation rates were much higher for this 
cohort when it was in its late 50s, and the retirement rates commensurately lower, than 
would have been anticipated from the 1996 cross sectional profile. The difference is 
emphasised in the lower panel, which shows the estimated proportion retired. Such 
cohort/period differences show the importance of basing retirement rates on cohort or 
pseudo-cohort experience, and show the errors that can arise when period rates are 
interpreted as if they applied to cohorts. 
 
b.  Cohort measures based on longitudinal administrative data 
  We work also with Statistics Canada’s Longitudinal Administrative Databank (the 
LAD). The LAD consists of a random 20 percent sample of all taxpayers who filed 
Canadian income tax returns in any year, starting in 1980.
3 Information is added each 
year as new returns are filed, and the sample is augmented with 20 percent of first-time 
tax filers. Individuals are included for all years in which they filed tax returns. By 2006, 
the most recent year for which we have data, there were more than 4.9 million 
individuals in the sample. 
 The  LAD has much to recommend it. Indeed, the very large sample size, its 
longitudinal nature, and the detailed and accurate information about income that it 
provides year by year make it an appealing foundation for the analysis of income-based 
measures of retirement – how patterns of retirement have changed over time for 
successive cohorts, and how they vary by level of income and such other individual and 
family characteristics as may be observable from income tax records. 
                                            
3 The LAD files were accessed at Statistics Canada. The following description is drawn largely from 
Statistics Canada’s Longitudinal Administrative Data Dictionary (catalogue no. 12-585-XIE). 
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  Our approach to the choice of observations is as follows. We take the notion of 
retirement to be irrelevant before the age of 50. We first select all tax filers aged 50 in 
1982, and follow them until 2006 if they survived and continued to file income tax 
returns, or until they died or were otherwise lost from the sample because they failed to 
file returns.
4 The overall retention rate is very high for the 1982 cohort: by the end of the 
data period, in 2006, we can account for 92.2 percent of all males who filed income tax 
returns when they were age 50 in 1982 and 87.7 percent of all females. We then do the 
same for tax filers aged 50 in 1983, tax filers aged 50 in 1984, and so on, thus building 
up income histories for a series of successive cohorts, each identified by the year in 
which it reached the age of 50. The retention rates are even higher for later cohorts than 
they were for the 1982 cohort.  
  We exclude from the sample those few individuals who died or were lost before 
reaching age 52. We exclude also those who had any income from farming or fishing at 
ages 50, 51, or 52, since the notion of retirement is conspicuously vague for those 
occupations. For each tax filer remaining in our observation set, average income from 
employment at ages 50 to 52 is then calculated as the arithmetic mean of the incomes 
at those three ages. In order to limit the analysis to individuals with significant labour 
market attachment, we exclude those for whom this average is less than $10,000, in 
constant dollars.
5 That figure is arbitrary, but it may be thought of as representing about 
the amount that would be earned by someone working roughly half-time at a legislated 
minimum wage rate. 
  The next step is to identify those who have retired, as indicated by a major and 
sustained reduction in employment income. For each tax filer the ratio of employment 
income at each subsequent age to average employment income at ages 50-52, denoted 
                                            
4 For this analysis income information is imputed for those few (about 0.8 percent of the sample) who 
failed to file income tax returns for either a single year or two years in a row, but then filed again. The 
imputation is based on a simple averaging of each component of the income information, including the 
total, as reported in the year preceding and the year following missing value(s). This is done to reduce 
possible sample selection bias related to occasional failure to file returns. Such imputation would be 
inappropriate if the typical reason for not filing was a much lower than average level of income in the 
affected year but we have no way of assessing whether that was the case. 
5  All income measures are adjusted for inflation using the consumer price index and expressed in dollars 
of 2006. Employment income includes net income from self-employment. 7 
 
by R, is calculated for each year for the maximum period permitted by the data. A tax 
filer is said to have retired at the age at which R first falls below a critical level, R*, 
provided that that condition continues to be satisfied in each of the subsequent two 
years.
6 We have experimented with several alternative values of R*, ranging from 0.00 
to 0.50 (Denton, Finnie and Spencer, 2009a). Thus, at one extreme, a person would be 
deemed to have retired only if he or she had no income at all from employment (R* = 
0.00); at the other, the same person would be classified as retired even if income from 
employment was just under half as great as its average level when he or she was 50-52 
(R*=0.50).  
  We note and emphasise that what we measure here is first retirement. It is possible 
that an individual may retire by our criterion, but subsequently return to work. However, 
the criterion is rather demanding, inasmuch as earned income must remain below the 
threshold ratio for three successive years. We note also that we are unable to 
distinguish whether retirement, as we measure it, is voluntary or involuntary. 
  In total, we have 26 cohorts, as defined by the year in which they reached the age of 
50, but the younger the cohort the less information we have. In what follows we focus 
attention on the 1982, 1987, 1992, and 1997 cohorts, whose transitions to retirement we 




  Figure 2 compares the retirement index based on the Labour Force Survey for the 
1982 cohort with corresponding indexes based on the LAD for four values of R*. It is 
evident from the figure that the LFS and LAD age profiles are very similar, both for 
males and females, especially for low values of R*. That is as one might expect, since a 
respondent to the LFS with even a very low level of earnings would be classified as 
                                            
6 Note that this calculation tells us the age reached during the first full year of retirement, not age at the 
exact date of retirement within a year. A tax filer would be deemed to be retired at the youngest age x at 
which the specified condition is satisfied. By way of example, a person would be deemed to have retired 
at 63 if the retirement condition is satisfied at each of ages 63, 64, and 65. In addition, a person would be 
deemed to have retired at age 63 if the condition is satisfied at age 63 and the person is dead or lost from 
the sample at age 64, or if it is satisfied at ages 63 and 64 and the person is dead or lost at age 65. 8 
 
being in the labour force and hence not retired. Thus we might anticipate that not being 
in the labour force and being retired would correspond fairly closely to the case of R* = 
0.00, as we see it does. The LFS series relate to pseudo-cohorts, the LAD series to true 
cohorts. That the two series are in such close agreement provides evidence in support 
of using pseudo-cohorts derived from times series of cross-sectional data to study 
retirement patterns when longitudinal data are not available; it also emphasises the 
advantage of taking an explicit cohort approach rather than assuming that the period 
rates will continue to apply.  
 With  R* = 0.00, both series indicate that about 40 percent of males who had 
significant labour force attachment when they were in their early 50s had retired by the 
age of 61, and almost 80 percent by the age of 66. For females the proportions retired 
at each age are somewhat higher, whichever series is used, but the age pattern of 
retirement is generally similar. Higher levels of R* mean that higher earnings are 
consistent with being classified as retired, based on the LAD. It is not surprising, then, 
that the age retirement profile based on higher values of R* lies above the one based on 
the LFS. 
  Figure 3 provides similar comparisons for the 1987, 1992, and 1997 cohorts, but 
restricted to the case of R* = 0.00. The age range for which comparisons can be made 
is necessarily reduced by the length of the period covered by the data, but the general 
point remains: the two measures provide very similar indications of the transitions from 




  We argue that when assessing age patterns of retirement it is preferable to base 
measures on the realized experience of cohorts rather than on information drawn from 
only one period of time. While the proportion retired increases with age as the transition 
to retirement occurs, the age pattern of that transition can differ from one cohort to 
another. If that happens the actual age-transition path for a cohort will differ from one 
suggested by the work/retirement age pattern in any one period, and it is the cohort 9 
 
experience that is of greater interest.  
  We have proposed two longitudinal measures of retirement. The first, a pseudo-
cohort measure, draws on a time series of household cross sectional surveys; 
retirement is defined by withdrawal from the labour force and measured by the age 
pattern of reduction in average labour force participation rates. The second, a true 
cohort measure draws on administrative income tax records in which individuals are 
tracked over time; retirement is defined in that case at the individual level by a 
sufficiently large and sustained reduction in employment income, and aggregate rates 
obtained by summation. Using Canadian data the two measures are found to provide 
quite similar results when the “sufficiently large” reduction in employment income in the 
second (true cohort) measure is close to 100 percent. That is useful information: 
plausible longitudinal measures of the age pattern of retirement can be obtained even 
without full longitudinal tracking of individuals.  
  Nonetheless, there are advantages associated with the longitudinal income-based 
approach. They derive from the fact that actual cohorts of individuals are being followed, 
a feature that makes it possible to gain insights that are not feasible when looking at 
pseudo-cohorts. By way of example, when working with longitudinal data such as the 
tax records used here it is possible to assess relative post-retirement well-being (by 
comparing income before and after retirement), and to ask how that may vary with the 
age at which individuals retire and also with their position in the income distribution prior 
to retirement (Denton, Finnie, and Spencer, 2009b). Furthermore, movements in and 
out of retirement could also be observed and analysed, something not possible when 
working with successive cross-sectional data.  
  Another advantage of using longitudinal data is that the measure of retirement itself 
is much less rigid: with the repeated cross-section data and pseudo-cohort approach 
individuals are deemed to be “in the labour force” (and hence not retired) if they are 
either working (even on a very limited basis, and perhaps earning very little) or looking 
for work. With longitudinal administrative records it is possible to adopt a much more 
subtle measure of retirement, and to compare retirement rates based on alternative 
criteria, as illustrated here. 10 
 
Finally, longitudinal retirement patterns can be analysed to take into account not 
only individual pre-retirement income but also other individual or family characteristics. 
For example, we could ask how retirement patterns vary with the level and composition 
of pre-retirement income and with the retirement of a spouse or a change in marital 
status. 
  We conclude that while we cannot be sure that our findings would apply elsewhere, 
in Canada at least, overall retirement rates may be estimated quite accurately using 
pseudo-cohorts derived from cross-sectional labour force survey data. Longitudinal tax 
data can allow for more extensive analysis of retirement patterns and the factors that 
affect them, but to realize such benefits one must have access to a large administrative 
database. In the absence of such longitudinal data our results suggest that reliable 
estimates of cohort retirement patterns can be based on the pseudo-cohort approach 
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